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Abstract - Information about the condition of the plant is
certainly useful to do actions for plants to maintain the
quality of these plants. The Internet of Things can help to
inform the condition of the plant so that if there are
circumstances that require further action such as watering
can be informed immediately. In this study the tools used
are wemos ESP8266 micro-controller that can be connected
to Wi-Fi connected to the internet so that the data state
from the sensor can be sent immediately via the internet.
Sensors that are attached to plants are temperature, soil
moisture, air humidity and light, the data sent to the web
application uses the REST API service The Web
application sends the data to the mobile application and
Line Chatbot. Natural Language Processing method in
chatbot applications as message processing to approach
Indonesian language. The result is the user's response in
asking about the condition of the plant can be answered and
notification of the condition of the plant can be sent. Data
delivery must be received as fast as possible for the user to
test it for how many seconds the sensor data is sent to the
user, from 40 data samples there are delay about 1-3
seconds to be accepted by the user. For further research,
sensors are needed which are more varied with the number
and type of different plants and testing with sensor data
compression.

Keyword—IoT, Smart Urban Agriculture, Line Chatbot,
Natural Language Processing, REST API

I. INTRODUCTION

Internet of Things (IoT) is considered technology and
economic wave in the global information industry after
the internet. [oT is an intelligent network that connects
everything to the Internet for the purpose of exchanging
information and communicating through devices, sensing
information in accordance with agreed protocols. [1]
Some fields have implemented Internet of Things,
namely in the field of environmental monitoring, control
of electric power and transportation [2].
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The field that is being vigorously realizing IoT is
agriculture. Because the agriculture process cannot be
predicted with certainty and is very dependent on
weather conditions and unexpected events such as pests
and diseases. Especially for agriculture in urban areas the
uniqueness of existing urban agriculture such as limited
land, more extreme weather / climate changes compared
to rural areas far from cities, pollution problems, limited
planting medium, limited water, and traffic problems in
distribution, information is very necessary accurate and
up-to-date so that with these limitations, the production
can still be maximized [3]. The problems that exist in the
field of agriculture, it takes one tool or sensor that can
convey information about the temperature, humidity, soil
moisture and lighting can affect the optimization of
agricultural production in the midst of urban residents
busy, the existence of IoT will help manage the
information quickly and precision through a mobile
application interface that can be accessed quickly.

The importance of interactive interactions from
applications to users is a technological breakthrough
today. Artificial intelligence is a technology that mimics
behavior like humans. Called a smart application that has
knowledge coupled with experience and reasoning to
make decisions and take action. Research from Prathibha
Made a system for managing sensor data about
temperature, air humidity on the agricultural field. If
there is a significant change in the plant, the sensor can
send an MMS (Multimedia Messaging Service) message
in the form of an image of the condition of the farm.[4]

Hanjong Choi, [5] Creating an interactive chatbot
system in the manual of an electronic device. A chatbot
can guide users to use an electronic device and receive
orders from users to do it automatically on electronic
devices. Besides that Cyril Joe Baby, [6] Creating an [oT
system with a web that has a chatbot feature to send
information, then all tools can be controlled and use
security, that is, only certain users can access the
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application and send an email when someone is not
detected by the sensor.

LINE is a chat, call, and video call service and in
Indonesia has acquired more than 90 million users. The
Messaging API is already present and developed by
LINE, this service provides communication between the
systems built by developers and users such as Chatbot[7].
By utilizing IoT as a sensor that can transmit data related
to air humidity, soil moisture, light conditions, and
ambient temperature so how farmers can monitor using
an Android mobile application. And the use of API LINE
@ Messaging how to guide farmers to find out changes
that occur from the data sensor.

II. RESEARCH METHODS

A.  Identification of problems

System problem analysis aims to determine the
problems and needs needed to build a mobile and Line
Bot based Smart Urban Agriculture system. The main
problem is how to transfer data between sensors from
IoT devices to mobile applications. For that delivery on
the mobile application will take advantage of the fire rest
service data from the talk tree website application. In
addition, making Line Bot with Line Messenger requires
an algorithm that is able to translate questions from users
so that they get the right answers. For this reason the
Natural Language Process algorithm approach is used to
sort out the basic words and discard unnecessary words.

B.  Internet of Things

The chatbot and mobile application is an application
in the Smart Urban Agriculture IoT system. The process
of sending data from various sensors such as temperature
sensors, humidity, soil PHP and light implanted in plants.
All data will be sent with an intermediary wifi sensor in
the talk tree application as a cloud computing storage
media with Json's data format.

atabase
/t
B S
E LN
sensor _.’ Line Botweb SRS s

device (NLP) lf————

Figure 1 The chatbot System Architecture with IoT

In Figure 1 illustrate the components for building this
system:

1. Sensor tool

The sensor consists of a temperature sensor, air humidity,
soil moisture and light. This sensor is connected to the
ESP 8266 microcontroller so that it can connect with
Wifi and send sensor data to the Web Talk Tree. Sensor
tools within 3 seconds send data to the Web Talk Tree,

but not all data is stored in the Database. But only the
data that will be sent as a notification to the user and the
data stored is the data that the user wants through the
chatbot.

2. Pohon Bicara Web

The Pohon Bicara Web is the center of the flow of
data from the sensor to the user chat. Here is a service

API that provides data requirements for all components
formed in JSON

3. Database

The database here store sensor data plus data from
NLP knowledge such as basic words, stopwords,
stemming questions and answers of the question.

4.  Line Bot Web (NLP)

The Line Web Bot serves to process the message and
doing NLP method on each message. At any NLP
process requires a database of web talking tree that stores
data knowledge.

5. Android and Line App

The android can receive the data transmitted by
sensor. The Line App is used by the user to receive
notifications from sensor data or ask questions about the
state of the plant.

C.  Application of NLP on Line of The Chatbot

The application of NLP on the Chatbot Line used to
how to reply to a message from the user so that the
results of matches or nearly a reply message to the user's
wishes. The first process is tokenized to divide the
message into a few words. Said filtering process is then
carried out which filter out words that are not needed or
called stop words. These stop words stored in a database
so that users stay than just a message, once it is done
Stemming process to transform the word into a word
basic word. This can be illustrated in Figure 2 as follows.

determinati Stemming
on of basic word

answers

Figure 2 Determination Process Answers

For example, if the user sends a message to an
application to contain "How Soil Moisture at this time,
then?". Here is a message answer for later processing
times specified. The first tokenized message through the
process to split into an array. Described in figure 3 as
follows

Authorized licensed use limited to: University of Canberra. Downloaded on June 08,2020 at 11:45:22 UTC from IEEE Xplore. Restrictions apply.



[0] => how
: 1] => i
how is the soil }2{ :3 Ee

moisture at this i {3} => soil
time? 4] => moisture
[5]=>at this
[6] => time

Figure 3 Process tokenized

Then the tokenized results filtered by removing the
unneeded based database of stop words table. Here is the
process filter

Tokenized Result

[6] => time

Figure 4 Filter Process

After filtering results obtained subsequent to the
stemming process that is changing a word being said
base. The algorithm used is Nazier and Adriani, this
algorithm basically eliminate affix Indonesian words into
basic words that exist in the database dasar.Proses word
Stemming is carried out as follows

Basic word E
how is the soil
moisture at this

time?

Figure 5 Stemming Process

D.  Nazief & Adriani Algorithm

Stemming is a process to obtain basic word in a
word. The Stemming process in a sentence separate each
word from the base and add prefix or suffix. Nazief &
Adriani algorithm first developed by Bobby Nazief and
Mirna Adriani. The algorithm is based on the rule of
Indonesian extensive morphology, collected into one
group and in-encapsulation of the additive / affixes
allowed (allowed affixes) and affix / affixes are not
allowed (disallowed affixes). [8]

The steps of the Nazief & Adriani algorithm are:

1) Check the word in the dictionary, if found, the word
is considered as the correct base word and the
algorithm is stopped.

2) Eliminate Inflectional suffixes, ("-lah", "-kah", "tah"
or u_punn),

3) Eliminate the infectious possessive pronoun
suffixes ("me", "you" or "it"). 4) Repeat step 1, if
not then proceed to step 5.

4) Delete Derivational Suffix ("-i" or "-an", ").
5) Repeat step 1, if not then proceed to the next step.

6) If the ending "-an" has been deleted and the last
letter of the word is "-k", then "-k" is also deleted.
Repeat step 1, if not, then proceed to the next step.

7) Endings that are deleted ("-i", "- an" or "-kan") are
returned, proceed to the Next step.

8) Remove Derivational Prefixes ("be -", "in -", "to -",
"me -", "pe -", "" and "te -"). Repeat step 1, if not

then continue, then do the recording.

9) Ifall the steps have been carried out but had no base
word, the word that has been done previously
returned as the initial process. [8]

II. IMPLEMENTATION

A.  Implementation of IoT Smart Urban Agriculture

IoT smart design of urban agriculture uses Wemos
Esp8266 as a microcontroller. Plus four sensors that can
transmit data such as temperature, soil moisture, light
intensity and real-time sensor with time. Following a
series of smart IOT urban agriculture can be seen in
Figure 6 as follows.

Figure 6 The Smart Urban Farming [oT Implementation

The stages carried out in the implementation of sensor
devices are as follows:

1. Controller configuration to connect with Wifi will be
used

2. Controller configuration in order to read the installed
sensors

3. Then, check whether the sensor device can send data
to the Pohon Bicara Web.

Scenarios carried out by means of the sensor as follows :

1. A sensor within three seconds to send the data to the
Pohon Bicara Web
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2. If the data transmitted suppose a notification for
watering plants, then the data will be sent to the
chatbot and the data stored in the database

3. If the user is asked through the chatbot, Tree Talk
then the web would allow a sensor to reply to a
message and the transmitted data is stored in the
database.

4. If the sensor is off / has internet interference. Then
the Pohon Bicara web will send the last sensor data
stored on the database.

B.  Web Service Implementation

Here is a table of the implementation of the use of
Web Service API. Contains functions - API functions
that can be accessed by each component of the system.
Starting from post sensor function for sensor devices that
can send data to the system. Then push message so that
the system can send a chat on the LINE app. NLP
process using API NLP because the data stored on the
web so that the chatbot Talking Tree Line requires data
access such basic words, stopwords, and stemming
questions.

TABLE 3.1 API TABLES

bl
Create Notification [y |

Sensor Information

e

Air Temperature Humidity 80%

B Crop sensor |

Keep to monitor sensor data to
keep plants healthy

Soil Ph 6.6 Light level

[
Y o
s ub = L ¥ N
Jl 3 1 I [ ]
Bl T e e
§ ON Where am | ?

Figure 3. 1 The Implementation of the Application Interface

D. Line Bot Implementation

Line Bot is a service of the application tree to talk, so
that one can communicate interactively with the
exchange of information messages. Messages sent in the
form of a notification of change of sensor data at regular
intervals. In addition, users can send messages directly to
inquire cool the sensor data, the message will be read by
the appropriate Line Bot then reply to questions.

The user can push message corresponding grooves
that have been given by Line Bot like to ask how air
temperature in the plant, then the user can type "refer to
the temperature sensor". Then the API Line Message will
interpret the sentence and find the right answer to that
question is typed.

API Link Method Usability

sensornew/ {id} GET Display the latest sensor
data

gettemperature/ {id } GET Display temperature data

gethumidity/{id} GET Display humidity data

getsoilhumidity/{id} GET Display soil moisture data

getlight/{id} GET Display light state data

getplant/{id} GET Display crop data

getdevice/{id} GET Display device data

postsensor POST Send sensor data from the
tool to the web

pushmessage POST Send data from the sensor
to the chatbot

getbasicword GET Get basic word data

getstopword GET Get stopwords data

getstemquestion GET Getting the data steam
question

postuserquestion POST Sending a message that is
not found answers to the
chatbot

poststemuser POST Sending a message that has
been done and the
stemming process is not
found answers

notifon POST Activate notification

notifoff POST Disable notifications

C. Implementation of the Application Interface

The pohon bicara application mobile interface is built
using a programming language dart flutter. The following
figure 3.1 shows the implementation of the tree talking.

< Pohon Bicara M < @ Pohon Bicar ft W
4 Medium temp, the temperature is 5 ;w
starting medium, the engine is
off / internet interruption & o
Sent on 2018-12-25 19:12:16 Tam a Pohon Bicara that can let
you know about your plant
4+ INotification]. High temperature
and dry soil moisture, watering
plants immediately! ]
Plant status now w_,‘
The temperature is 19 C
Air humidity is 60% Jh
Soil humidity is 99%
Light state is light
Sent on 2018-12-25 19:12:16 * The temperature is26.5C |
B Air humidity ?
#§  Notification]. High temperature @ The air humidity is 96,20
and dry soil moisture, watering e
plants immediately! - M——
Plant status now + i

Figure 3. 2 The Get Implementation and The Push Message Line Bots

E.  The NLP Data store Implementation

In the following Figure 3.3 shows a basic word that is
stored on the system. This basic word table is used when
the NLP process is run.

Authorized licensed use limited to: University of Canberra. Downloaded on June 08,2020 at 11:45:22 UTC from IEEE Xplore. Restrictions apply.



Basic Word NLP

I

@
Basic word Basic word type. Action

M

v

v

v

Plant NLP.

Figure 3. 3 The NLP Basic Word Implementation

In the following Figure 3.4 shows a table containing
the questions and answers that can be answered by the
system.

User Question NLP

Questions Answer.

x
H

Figure 3. 4 The Implementation of User Questions

In The following Figure 3.5 shows a table that
contains a question that has been done process stemming
and answers that can be answered by this system. Table a
reference where the most appropriate response when the
user asks.

T

Stem Question NLI

Stem Questions Answer

z
g

Figure 3. 5 The Implementation of the Questions System

In the following Figure 3.6 shows the implementation
of the stopwords. This table contains words that will be
truncated when a sentence or message is sent by the user
to the chatbot. This process is called filtering where
unneeded words are stored in the database, then used
when the filtering process occurs.

Stopwords NLP

Stopwords Action

EHEH A

Figure 3.6 The stopwords Implementation

IV.RESULT AND TESTING

A.  The Real time Data Sensor Testing

Readings of temperature sensor, humidity, soil
moisture and light conditions which are then sent by the
ESP8266 controller to the internet, to the web service
that will be sent to the chatbot can be tested how quickly
the data from the sensor can be received. How fast the
data transmission affects with several factors, namely the
amount of data sent, the internet speed used and the
ability of the server to receive data. The following is a
testing table of how much time the sensor data is sent to
the web service from several samples of data
transmission trials From the table above there is an
average delay of 1.5 seconds, of course this is quite fast
because the sensor data is still small and the internet
connection is adequate.

TABLE 4. 1 THE TESTING OF REAL TIME SENSOR DATA

Date & Humi | Tempe Light Date & Dela
Time dity rature | intensity Time ¥
18-11-07 | 97.90 | 27.30° 18-11-07 1
20:09:00 % C 1 (bright) 20:08:59 | second
18-11-07 | 99.90 | 27.30° | 1 18-11-07 3 d
21:19:05 | % C (bright) 21:19:18 | Seeon
18-11-07 | 99.90 | 27.30° | 1 18-11-07 3 d
21:19:05 | % C (bright) 21:19:18 | Seeon
18-11-07 | 99.90 | 27.30° | 1 18-11-07 3 d
21:19:08 | % C (bright) | 21:19:18 | S°°°0
18-11-07 | 99.90 | 27.30° | 1 18-11-07 C3 d
21:19:10 | % C (bright) 21:19:18 | 5°°°
18-11-07 | 99.90 | 27.30° | 1 18-11-07 SCCL d
21:19:13 | % C (bright) 21:19:18
18-11-07 | 99.90 | 27.30° | 1 18-11-07 Cl nd
21:19:06 | % C (bright) 21:19:18 | 5°°°
2725° | 1 15
Average | 97.4% | C (bright) second
The 1
smallest 27.2° 0 second
Data | 97.7% | C (dark) cco
The | 99 g, 1(bright
biggest ° | 274° (bright) 2
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Data | | C ‘ ‘

| second ‘

B.

The Chatbot System Testing

Here in the following Table 4.2 shows the chatbot

system testing to test whether the chatbot can answer
questions according to the Dictionary / stored on
database. The result shows that the chatbot can answer in
accordance with the data stored knowledge. But if
questions outside of that then chatbot can not pinpoint
the exact answer.

2)

with an average aiming of 1.5 seconds. This is
influenced by the speed of the Internet connection
with a download speed of 40 Mbps.

Sensor data can be displayed interactively using
LINE chatbot. Each message sent by a user
through tokenized, filtering, and stemming with
Nazief and Adriani algorithms can then be
determined according to the user's question. The
results of the chatbot can answer questions
submitted by the user according to the knowledge

TABLE 4.2 THE CHATBOT SYSTEM TESTING

No Question Answer Result
1. What is Magnitude of physics success
temperature which states degree heat

2. What is the current
temperature

the latest plant
temperature

success

3. What is the
temperature
situation

current temperature of
sensors

success

4. what's the hottest
temperature

hottest temperature from
sensors

success

S. what is the coldest
temperature

lowest temperature of
Sensors

success

6. what is the last

last temperature of

success

data stored on the chatbot. Questions outside the
knowledge chatbot data will answer which is not
in accordance with the question.

B.  The Suggestion

Based on the above conclusions, the suggestions
that can be put forward for future development are as
follows:

1. More research is needed on sensor voters that
can be needed to monitor plant quality

2. Questions on Line Bot are related to data
sensors, so add a brain file to increase chatbot
knowledge. Further application of NLP is
needed.

3. Sensor data transmission is very dependent on
internet connection.
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temperature of the | sensors

sensor

7. what temperature Sensor used success
tool is used
8. what is soil The amount of water success
moisture stored in the soil
9. What is the current | Current humidity of success
humidity sensors
10. | What is the highest | highest humidity from success
humidity sensors
V. CONCLUSIONS AND SUGGESTION
A. The Conclusion

Based on the description and discussion of the

analysis of testing has been done, it can be concluded
towards the chatbot application to support Smart Urban
Agriculture IOT as follows:

1) The sensor can send temperature data, soil

moisture, air humidity and light to the chatbot via
a web service with the REST API. Data sent to the
Web then the data is sent to the Line API
messaging to the user to know the state of the
plant. The results of the realtime sensor data is
that there is a time lag between sensor data and
web data, namely there is a pause of 1-3 seconds
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